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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A means to be a means for perceiving a visual-sense picture, to answer this visual-sense picture, and to 
generate a visual-signal output Retina organization stimulus means applied to being attached in a user's retina on 
operation Radio visual-signal means of communications for transmitting the aforementioned visual-signal output to the 
aforementioned retina organization stimulus means Artificial eye which it has. 

[Claim 2] A means perceive the aforementioned visual-sense picture, The camera means for changing a visual-sense 
picture into an electric impulse, Picture sampling means for connecting with the aforementioned camera means and 
choosing a picture at the predetermined time, Encoder means for connecting with the aforementioned picture sampling 
means, encoding the picture by which selection was carried out [ aforementioned ], and enabling the pixel-ized display 
of the aforementioned picture, Artificial eye according to claim 1 which it has. 

[Claim 3] The aforementioned retina organization stimulus means characterized by providing the following The 
decoder means for answering the aforementioned visual-signal output, and decrypting the aforementioned visual-signal 
output to two or more stimulus-control signals of each, Current generating circuit means for answering two or more 
aforementioned stimulus-control signals of each, and generating a stimulus current signal, while connecting with the 
aforementioned decode means Electrode array equipped with two or more electrodes connected with the 
aforementioned current generating circuit means on operation. The aforementioned electrode array which generates 
sufficient stimulus pulse for the aforementioned electrode to answer each aforementioned stimulus control signal, and 
stimulate a retina organization. . 

[Claim 4] The aforementioned electrode array is an artificial eye [ equipped with the attachment means for attaching 
the aforementioned electrode array in the aforementioned user's retina further ] according to claim 3. 
[Claim 5] while the aforementioned electrode array demarcates at least one mounting hole in it — the aforementioned 
attachment means — the above - an artificial eye [ equipped with at least one retina stop rivet located in one mounting 
hole even if few ] according to claim 4 

[Claim 6] The aforementioned attachment means is an artificial eye [ equipped with the retina stop rivet of the portion 
of the aforementioned scallop type respectively located inside ] according to claim 4, including the outside-surface 
edge to which the aforementioned electrode array demarcates at least two portions of a scallop form to inside. 
[Claim 7] The aforementioned attachment means is an artificial eye [ equipped with the 2nd magnet suitable for being 
attached in the outside of the sclera of the user who counters the desirable point of attachment of the aforementioned 
electrode array on the aforementioned retina ] according to claim 4, including 1st at least one magnet with which the 
aforementioned electrode array was attached in it. 

[Claim 8] The aforementioned attachment means is an artificial eye containing the adhesives arranged on the front face 
of the aforementioned electrode array which should be attached in the aforementioned retina according to claim 4. 
[Claim 9] The aforementioned radio visual-signal means of communications characterized by providing the following 
Carrier generator means for generating a radio-frequency carrier signal Modulator means for answering the 
aforementioned radio-frequency carrier signal and the aforementioned visual-signal output, and modulating the 
aforementioned radio-frequency carrier signal by the aforementioned visual-signal output. An aforementioned 
modulator means to generate a radio-frequency modulation picture signal. It is the tuning coil pair which aligns so that 
the aforementioned secondary coil may receive the aforementioned term radio-frequency modulation picture signal 
while having the primary secondary coil, connecting the aforementioned primary coil with the aforementioned 
modulator means on operation and transmitting the aforementioned radio-frequency modulation picture signal. The 
demodulator means for connecting with the aforementioned secondary coil and extracting the aforementioned visual- 
signal output from the aforementioned radio-frequency carrier signal. . 

[Claim 1 0] Furthermore, the artificial eye according to claim 9 which is connected with the aforementioned secondary 
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coil and equips the aforementioned retina organization stimulus means and the aforementioned demodulator means 
with the power supply means for supplying power by extracting energy from the aforementioned radio-frequency 
modulation picture signal. 

[Claim 1 1] The aforementioned power supply means is an artificial eye according to claim 10 which rectifies the 
aforementioned radio-frequency carrier signal from the aforementioned radio-frequency modulation picture signal 
received with the aforementioned secondary coil, generates a direct-current-power output, and provides the 
aforementioned retina organization stimulus means and the aforementioned demodulator means with power. 
[Claim 12] Medical equipment for recovering partially at least the visual sense of the user troubled with the 
degradation state of a photoreceptor characterized by providing the following. The camera means for changing a 
visual-sense picture into an electric impulse. The picture sampling means for connecting with the aforementioned 
camera means and choosing a picture at the given time. An encoder means to both output a visual-signal output as if it 
to connect with the aforementioned picture sampling means, for the picture by which selection was carried out 
[ aforementioned ] to be encoding-ized and for a pixel-ized display to be enabled. Carrier generator means for 
generating a radio-frequency carrier signal The aforementioned radio-frequency carrier signal and the aforementioned 
visual-signal output answer. An aforementioned modulator means to be a modulator means for modulating the 
aforementioned radio- frequency carrier signal, and to generate a radio-frequency modulation picture signal by the 
aforementioned visual-signal output, It has the primary secondary coil, the aforementioned primary coil The tuning coil 
pair which aligns so that the aforementioned secondary coil may receive the aforementioned term radio-frequency 
modulation picture signal while connecting with the aforementioned modulator means on operation and transmitting 
the aforementioned radio-frequency modulation picture signal, The demodulator means for connecting with the 
aforementioned secondary coil and extracting the aforementioned visual-signal output from the aforementioned radio- 
frequency carrier signal, The decoder means for connecting with the aforementioned demodulator means, and 
answering the aforementioned visual-signal output, and decrypting the aforementioned visual-signal output to two or 
more stimulus control signals of each, Connect with the aforementioned decoder means, and two or more 
aforementioned stimulus control signals of each are answered. Current generating circuit means for generating a 
stimulus current signal Electrode array which generates sufficient stimulus pulse to have two or more electrodes 
connected with the aforementioned current generating circuit means on operation, and for the aforementioned electrode 
answer each aforementioned stimulus control signal, stimulate a retina organization, and generate the flash in an eye . 
[Claim 13] Furthermore, medical equipment according to claim 12 equipped with the aforementioned demodulator 
means, the aforementioned decoder means, and the power supply means for supplying power to the aforementioned 
current generating circuit means by connecting with the aforementioned secondary coil and extracting energy from the 
aforementioned radio- frequency modulation picture signal. 

[Claim 14] Medical equipment according to claim 13 with which the aforementioned electrode array suits the eye 
implantation graft. 

[Claim 15] Medical equipment according to claim 14 with which the aforementioned secondary coil suits the eye 
implantation graft. 

[Claim 1 6] The aforementioned demodulator means, the aforementioned decoder means, the aforementioned current 
generating circuit means, and the aforementioned power supply means are medical equipment according to claim 1 5 
which suits the eye implantation graft. 

[Claim 1 7] Furthermore, medical equipment [ equipped with an attachment means by which it is suitable in order to 
attach the aforementioned electrode array in the aforementioned user's retina organization ] according to claim 14. 
[Claim 1 8] while the aforementioned electrode array demarcates at least one mounting hole in it - the aforementioned 
attachment means ~ the above ~ medical equipment [ equipped with at least one retina stop rivet located in one 
mounting hole even if few ] according to claim 1 7 

[Claim 1 9] The aforementioned attachment means is medical equipment [ equipped with the retina stop rivet of the 
portion of the aforementioned scallop type respectively located inside ] according to claim 17, including the outside- 
surface edge to which the aforementioned electrode array demarcates at least two portions of a scallop form to inside. 
[Claim 20] The aforementioned attachment means is medical equipment [ equipped with the 2nd magnet suitable for 
being attached in the outside of the sclera of the user who counters the desirable point of attachment of the 
aforementioned electrode array on the aforementioned retina ] according to claim 17, including 1st at least one magnet 
with which the aforementioned electrode array was attached in it. 

[Claim 21] The aforementioned attachment means is the medical equipment containing the adhesives arranged on the 
front face of the aforementioned electrode array which should be attached in the aforementioned retina according to 
claim 17. 

[Claim 22] It is the method of recovering partially at least the visual sense of the user troubled with the retrogression 
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state of the photoreceptor of an eye. The step which perceives a visual-sense picture, and answers the aforementioned 
visual-sense picture, and generates a visual-signal output, The step which carries out radio transmission of the 
aforementioned visual-signal output at the aforementioned eye, Step which stimulates the aforementioned user's retina 
organization according to the aforementioned visual-signal output, The aforementioned method of including. 
[Claim 23] The aforementioned step which perceives a visual-sense picture, and answers the aforementioned visual- 
sense picture, and generates a visual-signal output, Step which changes a visual-sense picture into an electric impulse, 
Step which samples the aforementioned electric impulse corresponding to a picture at the given time, Step which 
encodes the picture by which selection was carried out [ aforementioned ] and enables the pixel-ized display of the 
picture, The method according to claim 22 of including. 

[Claim 24] The method according to claim 22 characterized by providing the following. The aforementioned step 
which carries out radio transmission of the aforementioned visual-signal output at the aforementioned eye Step which 
generates a radio-frequency carrier signal. The step which modulates the aforementioned radio-frequency carrier signal 
and generates a radio-frequency modulation picture signal by the aforementioned visual-signal output. The step which 
transmits the aforementioned radio-frequency modulation picture signal. Step which receives the aforementioned 
radio-frequency modulation picture signal Step which extracts the aforementioned visual-signal output from the 
aforementioned radio- frequency carrier signal . 

[Claim 25] The aforementioned step which stimulates the aforementioned user's retina organization according to the 
aforementioned visual-signal output Step which decodes the aforementioned visual-signal output to two or more 
stimulus-control signals of each Step which generates a stimulus current signal Step which impresses a stimulus to the 
aforementioned retina organization according to the aforementioned stimulus current signal The method according to 
claim 22 of including. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 

this invention relates to a medical-application eye device and a method, and the method of using the electrical-and- 
electric-equipment retina stimulus in an eye for the phosphene generation in an artificial-eye device, and it in more 
detail. 
[0002] 

[Description of the Prior Art] 

When LeRoy let electric discharge of a Leyden jar pass to the eye socket of the Homo sapiens who became blindness 
by cataract in 1755, the patient looked at "the flame passed quickly downward." The fascination about a visual sense 
by which induction was carried out electrically has taken place since then. In order to start the flash plate or phosphene 
of such a light, the general concept of carrying out electrical stimulation of the retinal cell is known remarkable in 
between. The electrode might be attached to a patient's head or eyelid into some attempts of the first stage about what 
the prosthetic appliance for helping a visual-sense obstacle based on these general principles is devised for. Although 
such an early attempt stored a success to which some were restricted, such initial prosthetic appliance could not be 
large, could not be bulky, and was not able to produce sufficient simulation eyesight to help a visually impaired person 
truly. 
[0003] 

However, while the operation technique in an eye progressed, it let the device transplanted into the eye itself pass, the 
stimulus concentrated by the small group and the retinal cell of further each was applied, and it became possible to 
produce the phosphene which doubled the focus. This aroused the new interest about developing the method and 
equipment which help a visually impaired person. In the field of an eye entoretina prosthetic dentistry device, great 
efforts have been spent as an attempt to the equipment especially planted in the eye. This aroused the new interest 
about developing the method and equipment which help a visually impaired person. Aiming at loss of eyesight 
recovering a visual sense especially in the case caused by photoreceptor denaturation nature retina disorder like the 
macular degeneration relevant to aging which happens to millions people in a retinitis pigmentosa or the world, great 
efforts have been spent in the field of an eye entoretina prosthetic dentistry device. 
[0004] 

One of such the devices is indicated by U.S. Pat. No. 4,628,933 which was given to Machelson as of December 16, 
1986 and which is entitled "METHOD AND APPARATUS FOR VISUAL PROSTHESIS." The equipment of No. 933 
of Michelson is connected to two or more electrodes located on the surface of an opposite side in order that this 
• equipment may stimulate a retina including the array of photosensitivity equipment on the front face. These electrodes 
are arranged so that an array similar to the "nail matrix" with the conductor who stimulates a retinal cell in a direct 
retina may be formed. The electric power supply of the device of No. 933 of Michelson is carried out by the separate 
circuit through electromagnetic induction or radio-frequency guidance. In order to receive this energy, the inductor 
which twisted around the circumference of equipment or was formed on the surface of one side through the technique 
of a photograph monotonous circuit is contained in the device of No. 933 of Michelson. It is rectified, and the guided 
signal is filtered and carries out an electric power supply to the electrode of an electrical circuit. 
[0005] 

[Problem(s) to be Solved by the Invention] 

However, such a device raises the possibility of a retina injury by use of the "nail-matrix" type electrode which gives a 
retina organization a direct shock. Furthermore, there is the myopia or the longsighted problem by a photosensitivity 
element being included. 
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[0006] 

The device of No. 933 of Michelson is restricted by the physical size which can be used within an eye socket again. 
Since this cavity is small, and since equipment must be supported by the retina organization itself, the amount of the 
image-processing circuit which can be included in it is restricted. Furthermore, the amount of an image-processing 
circuit is limited by the availability and use requirement of power within an eye socket. As a result of these restrictive 
factors, the device of No. 933 of Michelson fabricates an output wave on a charge balance square wave, and in order to 
adjust the output of voltage and current on the level permitted for a neuron, it does not include image-processing 
circuits other than the common signal amplifier which only carries out the stroke of the response to the frequency 
response bandwidth of a retina neuron. 
[0007] 

[Means for Solving the Problem] 

It is the purpose of this invention to conquer a part of known problem [ at least ] of these others in the advanced 
technology in view of the above. When furthermore specified, it is the purpose of this invention to offer the improved 
new artificial eye. It is the purpose of this invention to offer the artificial eye with which loss of eyesight recovers a 
visual sense partially at least in the case caused by the optical receptor denaturation nature disorder especially. It is the 
further purpose of this invention to offer the level of the functional eyesight which improves a patient's 
maneuverability and makes reading possible. Furthermore, it is the purpose of this invention to offer such an artificial 
eye that can equip during activity conventionality-every day and is permitted aesthetic for a patient. Furthermore, it is 
the purpose of this invention to offer the method of recovering eyesight. 
[0008] 

It is the feature of the artificial eye of this invention to offer the component of both the inside of the eye for making 
into the maximum the quality of the visual sense brought about by the artificial eye, and suppressing the influence on 
the retina caused in the light of these purposes, to the minimum and besides an eyeball. It is the further feature of this 
invention to offer a means to transmit the visual signal of the perceived environment, without following physical 
contact in the meantime on the component in an eye from the component outside an eyeball. In addition, it is the 
feature of this invention to extract power required for the component in an eye from a visual signal, without needing 
separate power signal transmission. Furthermore, it is the feature of this invention to offer the artificial eye with which 
the electrode in an eye does not penetrate a retina. 
[0009] 

So, it is one side of this invention to offer the artificial eye which has the picture capture besides an eyeball and an 
encoding element, and a transmitting element based on a radio frequency according to the above-mentioned purpose 
and the above-mentioned feature. It is the further side of this invention to offer the stimulus electrode in an eye on a 
retina front face. The radio frequency for receiving the visual signal which a radio frequency transmits according to 
another side of this invention is received, and the element which decodes and ******** a j s offered The side of 
the form of one operation of this invention receives a radio frequency, another side of the form of another operation 
receives a radio frequency including offering the element in an eye which decodes and ******** a sign, and it includes 
offering the element outside an eyeball which decodes and ******** a s ign # 
[0010] 

The gestalt of one operation of the artificial eye of this invention includes the encoder circuit for encoding so that the 
picture sampling circuit for choosing a picture at the camera for changing ****** into electrical stimulation and the 
given time and the selected picture may be indicated by the pixel. Next, the signal corresponding to the selected picture 
is used, and a radio-frequency carrier signal is modulated so that it can transmit into an eye by the tuning coil pair with 
the primary secondary coil. 
[0011] 

The demodulator circuit is connected with the secondary coil for extracting the visual-signal output from a radio- 
frequency carrier signal. The decoder is connected with the demodulator which decodes a visual-signal output to two 
or more stimulus-control signals of each, and the demodulator is connected with the current generation circuit which 
answers and generates a stimulus current signal. An electrode array has two or more electrodes operationally connected 
with the current generation circuit means. An electrode answers each stimulus-control signals of these, and stimulates a 
retina organization. 
[0012] 

The method of making the user suffered from the optical receptor denaturation retina state of an eye recover a visual 
sense in part at least perceives :a visual-sense picture containing the following step, and stimulates a user's retina 
organization according to; and c visual-signal output which carry out radio transmission of the;b visual-signal output 
which answers it and generates a visual-signal output into an eye. 
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[0013] 

The purpose and advantage of these others of this invention will become clearer from the following detailed 

explanation, referring to an attached drawing. 

[0014] 

Although various corrections and an alternative structure are possible for this invention, it shows the gestalt of a part of 
the instantiation-operations to a drawing, and explains it in full detail below. However, as for limiting to the specific 
gestalt which is having this invention indicated, it is clear that it is not meant but this invention includes conversely the 
pneuma of this invention defined by the attached claim, all corrections included in within the limits and an alternative 
structure, a method, and an equal object. 
[0015] 

[Embodiments of the Invention] 

As stated briefly in the top, the equipment by this invention is medical equipment which recovers eyesight partially at 
least, when it becomes blindness according to photoreceptor transformation retina diseases with which millions of 
persons are risked all over the world, such as a retinitis pigmentosa and age relevance spots-like transformation. The 
intention of partial recovery of this eyesight is improving a patient's volatility, and enabling it to read large printed 
matter at least, and making independent consciousness increase by this. If it says briefly, a visual sense will be attained 
by changing into the electric pulse of 1 run mapped on a retina by stimulating electrically the nerve cell which is in the 
other side of a malfunction photoreceptor about the picture of the scene before a patient's eye and which is functioning. 
Therefore, the purpose of this invention is to offer the level of the functional visual sense of a under [ an acceptable 
package ] aesthetic for a patient that it can wear at the time of everyday activity. The whole system by this invention is 
included in the body wear package of the pocket formula which functions without using an embedded battery and the 
invasion connector in an eye. a part for the interior of an eye of the artificial eye by this invention — the standard eye 
surgical operation technique - using — the inside of a patient's inside of an eye — embedded ****** — it is designed 
like 
[0016] 

Therefore, speaking concretely, the artificial eye by the gestalt of the desirable operation with this invention having 
perceived the visible image, and equipping it with a means to generate a visual-signal output in response to it, the 
retina organization stimulus means attached in a user's retina possible [ operation ], and the radio visual-signal means 
of communications which transmits this visual-signal output to this retina organization stimulus means. As for this 
means to perceive a visible image, it is desirable to have a camera means to change a visible image into an electric 
impulse, a picture sampling means to be connected with this camera means and to choose a picture at the arbitrary 
times, and an encoder means to be connected with this picture sampling means and to encode the selected picture, and 
to pixel-ize it and to display it. 
[0017] 

in addition, with the gestalt of the desirable operation with this invention A decoder means by which the above- 
mentioned retina organization stimulus means decrypts this visual-signal output to two or more individual stimulus- 
control signals in response to a visual-signal output, It has the electrode array which has two or more electrodes which 
are connected with this decoder means and connected with a current generating circuit means to generate a stimulus 
current signal, and this current generating circuit means, possible [ operation ] in response to two or more 
aforementioned individual stimulus-control signals. These electrodes generate sufficient stimulus pulse to stimulate a 
retina organization in response to the aforementioned individual stimulus-control signal. 
[0018] 

Furthermore, with the gestalt of the desirable operation with this invention, this electrode array equips a user's retina 
with an attachment means to attach this electrode array, further. With the gestalt of a certain operation, this electrode 
array demarcated at least one mounting hole in it, and the above-mentioned attachment means is equipped with at least 
one retina stop rivet located in this at least one mounting hole. In the alternative example, this electrode array contains 
the outside-surface edge which demarcates at least two scallop form portions to the inside of it, and the above- 
mentioned attachment means is equipped with the retina stop rivet located in each interior of this scallop form portion. 
With the gestalt of the further alternative implementation, this electrode array contains at least one magnet attached in 
self, and the attachment means is equipped with the 2nd magnet attached in the outside of the sclera of the user in the 
opposite side of the attachment point of a request of the electrode array on a retina. With the gestalt of still more nearly 
another operation, the above-mentioned attachment means contains the adhesives placed on the front face of the 
aforementioned electrode attached in a retina. 
[0019] 

With the gestalt of the further operation of this invention, radio visual-signal means of communications is equipped 
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with a carrier generating means to generate a radio-frequency carrier signal, and a modulation means to generate the 
picture signal by which modulated this radio-frequency carrier signal with this visual-signal output, and the radio- 
frequency modulation was carried out in response to the radio frequency carrier signal and the visual-signal output. In 
addition, the gestalt of this operation contains the tuning coil pair which has a primary coil and a secondary coil. This 
primary coil is connected with a modulation means possible [ operation ], and transmits a radio-frequency modulation 
picture signal. The secondary coil is being aligned so that a radio- frequency modulation picture signal may be received. 
The recovery means is connected with the secondary coil and a visual-signal output is extracted from a radio-frequency 
carrier signal. 
[0020] 

The gestalt of the desirable operation with this invention was connected with the secondary coil, and is further 
equipped with a power supply means to supply power to a retina organization stimulus means and a recovery means. 
As for this, it is desirable to perform by extracting energy from a radio-frequency modulation picture signal. This 
power means rectifies a radio-frequency carrier signal based on the radio-frequency modulation picture signal which 
the aforementioned secondary coil received, generates a direct current power, and supplies it to a retina organization 
stimulus means and a recovery means. 
[0021] 

Therefore, the desirable method of existing of recovering partially the eyesight of a user with the photoreceptor 
transformation retina state of an eye at least perceives a visible image, and contains the step which generates a visual- 
signal output in response to it, the step which carries out radio transmission of the visual-signal output into an eye, and 
the step which stimulates a user's retina organization according to the visual-signal output. As for the step of the above 
which perceives a visible image and generates a visual-signal output in response to it, it is desirable to include the step 
which changes a visible image into an electric impulse, the step which samples this electric impulse corresponding to 
the picture at the arbitrary times, and the step which encodes the selected picture, pixel-izes it and displays it. 
[0022] 

In addition, as for the aforementioned step which carries out radio transmission of the visual-signal output into an eye, 
it is desirable to include the step which generates a radio-frequency carrier signal, the step which modulates this radio- 
frequency carrier signal with a visual-signal output, and generates a radio-frequency modulation picture signal, the step 
which transmits a radio-frequency modulation picture signal, the step which receives a radio-frequency modulation 
picture signal, and the step which extracts a visual-signal output from a radio-frequency carrier signal. Moreover, with 
the gestalt of a certain desirable operation, the aforementioned step which stimulates a user's retina organization 
according to a visual-signal output contains the step which decrypts a visual-signal output to two or more individual 
stimulus-control signals, the step which generates a stimulus current signal, and the step which gives a retina 
organization a stimulus according to a stimulus current signal. 
[0023] 

With the form of the instantiation-operation which has the above-mentioned this invention shown with the block 
diagram in dr awin g 1 , the retina prosthetic appliance 10 and the artificial-eye device currently illustrated contain 
picture capture elements, such as the standard charge-coupled-device (CCD) camera 12 which generates the visual- 
signal output under circuit block 1 4 processed and encoded. Next, this picture signal processed and encoded is 
transmitted as a radio-frequency encoding picture signal through the primary coil 1 6. The secondary coil 1 8 receives a 
radio-frequency encoding picture signal, and sends it out to a decryption / demulti pre KUSHINGU circuit block 20. 
Next, this circuit block 20 communicates the decrypted picture signal to the electrode array 22, the electrode array 22 
stimulates a retinal cell, and generates the flash in an eye and stimulates a visual sense. 
[0024] 

The chain line 24 of drawing 1 is indicated in order to separate picture acquisition / transmitting portion 26 of the 
visual- sense retina prosthetic appliance 10 from picture reception / stimulus portion 28, and you should notice it about 
separating the field outside an eye from the field in an eye so that it may explain in full detail below with reference to 6 
from drawin g 4 not being shown or shown. Moreover, although these drawings show the place which is using the CCD 
camera, it should be cautious of the range of this invention being what is not restricted to it and includes the technology 
of picture acquisition equipments, such as a video camera, a digital camera, and a CMOS camera. 
[0025] 

Picture acquisition / transmitting portion 26 of the artificial eye by this invention is illustrated in detail by drawing 2. , 
and mentions below. The picture signal captured with the camera 12 is outputted to the picture sampling circuit 30, and 
this sampled picture is sent out to the pixel encoder 32 so that it may be observed from this drawing. If this sampled 
picture signal is encoded correctly, it will be sent to the signal modulator 34, and this signal modulator 34 modulates 
the radio-frequency carrier signal which the carrier generator 36 generated using this. Next, this radio-frequency 
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modulation picture signal is transmitted through the primary coil 16. 
[0026] 

An encoding scheme is optimized so that it may explain in full detail below, and the degree of solution picture of the 
picture made into the target decided by size of the embedded electrode array may be obtained. In order to stimulate an 
amplitude, timing, and a retina and to simulate a picture, parameters, such as a sequence of the stimulus pulse 
generated by the array, are contained in the encoded information. Modulation technique is maximized covering the 
transmitting path which it has [ path ] consistency with the data rate and has the fidelity of the restored information 
meant. 
[0027] 

A radio-frequency modulation picture signal is received by picture reception / stimulus portion 28 of an artificial eye 
so that it may illustrate in detail to drawing 3 . If this signal is received by the secondary coil 18, it will be sent out to a 
demodulator 38 and a carrier signal will be removed from a decryption picture signal here. Next, it is sent out to a 
decoder / demultiplexer 40, image information is outputted to the current generator 42 from here, and the individual 
electrode of the electrode array 22 drives a decryption picture signal. The power for this picture reception / stimulus 
portion 28 of an artificial eye is drawn out by the rectifier 44 from the energy included by the carrier signal. It is 
rectified, this carrier signal is flowing in one direction, power is supplied to the embedded electronic equipment, and a 
stimulus pulse is generated. Therefore, another power sending signal is unnecessary. 
[0028] 

Picture reception / stimulus portion 28 of an artificial eye restores to it and decrypts stimulus information, and the 
suitable stimulus pulse transmitted to the electrode array 22 embedded at the retina is generated. By decryption 
transmission, it determines where [ of the electrode array 22 ] this pulse is impressed as the feature of a stimulus pulse. 
This pulse is transmitted by other suitable meanses, such as the small ribbon cable 46 in the cavity in an eye, or a fiber 
optic cable. 
[0029] 

The artificial eye by this invention is shown in drawin g 4 which is transplanted physically and which refers to the form 
of one operation here. As mentioned above, a radio-frequency encoding picture signal is transmitted to the secondary 
coil 1 8 using the primary coil 1 6. As for this primary coil, it is desirable to place into an eyeball lens, a frame, or a soft 
contact lens. With the form of this operation, guidance connection of the radio-frequency sign picture signal is carried 
out at the secondary coil 1 8 to which it is transplanted behind the iris 48 using this coil 1 6. This secondary coil 1 8 is 
connected with a decryption / demulti pre KUSHINGU circuit 20, and is put on the same position as this. The small 
ribbon cable 46 is positioned along with the wall of an eye, and connects a circuit 20 with the electrode array 22 
located on the about 52-eye socket retina 50. As an alternative example, although a circuit 20 can be united with the 
electrode array 22, the small wire which has come out of the secondary coil 16 in this case is only needed in order to 
connect a visual signal with the compost (not shown) of a circuit and an array. The detail of the attachment mechanism 
which fixes the electrode array 22 to a retina 50 is explained in full detail below with reference to 10 from drawing 8 . 
[0030] 

With the form of the alternative implementation with this invention shown in drawing 5 , although the decryption / 
demulti pre KUSHINGU circuit 20 is not put on the homotopic in the secondary coil 18 in the back of the iris 48 
instead, it is attached in the outside of a sclera 54. This attachment is based on a suture or other suitable meanses. In the 
form of this operation, a decryption / demulti pre KUSHINGU circuit 20 is placed into the package by which airtight 
sealing was carried out, and is connected with the secondary coil with the small wire 56 which penetrates a sclera 54. 
The small ribbon cable 46 which has connected the decryption / demulti pre KUSHINGU circuit 20 with the electrode 
array 22 in which it is attached by the retina 50 has also penetrated the sclera 54. 
[0031] 

With the form of the further alternative implementation of this invention, it is attached in the sclera 54 instead of a 
secondary coil being transplanted in an eye, as shown in drawing^ . The attachment to the sclera 54 of the secondary 
coil 1 8 is based on a suture or other suitable meanses like [ in the case of a decryption / demulti pre KUSHINGU 
circuit 20 ]. Therefore, in order to penetrate a sclera 54, the small ribbon cable which attaches a decryption / demulti 
pre KUSHINGU circuit 20 in the electrode array 22 attached in the retina 50 is only needed. By attaching a 
decryption / demulti pre KUSHINGU circuit 20 out of an eye, access to this circuit increases and the exchange and 
updating of these component parts become easy by this. 
[0032] 

As mentioned above, the electrode array 22 shown in drawing.? with schematic drawing is a living thing conformity 
device attached on the front face of a retina near the eye socket. This array 22 is only a passive element which 
transmits the charge in a stimulus pulse to a retina organization, or is the active network which can control selection of 
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^ stimulus part in the case of the input using the encoded information. The interval is opened so that the stimulus part 
58 in an array may give the capacity of the patient who discriminates activation of the adjoining part and SSESl 
eyesight level. The stimulus part 58 consists of the material designed so that transmission of thf ch^during me 
organization of an electrode and the circumference might be maximized. Although the array 22 shown in drawing 7 has 

is %J£T» ° f 5 u 5 ' y °i may flUCtUate MS nUmeric value - ™«* * e size in ^ases, as for Say 22 i 

is desirable that ,t is flexible so that surface contact to all the suitable fields of a retina may be attained. May 5 1992 

which die electrode array 22 by this invention and a certain suiting electrode design use for with reference to the 

instruction and contents of an indication here and which is entitled "RETINAL MICROSTIMULATION" - attaching 

[0033] n8 ~ ^ U ^ indiCate<1 ^ U N °' 5 ' 1 ° 9 ' 844 8iVen t0 Jf md 0therS ' 

The attachment to the retina front face of an electrode array is attained by the suitable method. With the form of one 
certain operation, the stop rivet made from titanium generally used in order to support, in case it holds to a choroid the 

ri^Th ,H d d6V1Ce ' f ° r 6XamP ! e ' int6rCept wWch the retina "J™** sh ° wn in ^ing 8 , is usedTe st'op 
rivet 60 holds an array in an original position by letting the inside of the circular hole 62 on each angle of the main Xt 

of an array 22 pass and penetrating a retina, a choroid, and a sclera. As an alternative of the stop rivet 60 a sZl ah£ 

functions as a mechanical fixed device. v ' 

[0034] 

With the form of a certain alternative implementation, as shown in drawing 9 , it stops in the scallop form portion 
currently illustrated as a semicircle notch 54 of each angle of an array 22, a rivet 60 is positioned, and an array 22 is 
no^° M y °^l ng ? 6 m&y j ? elf With the com P ressive force of the array 22 produced as a result in an original 

HnH A meanS ^ atta f taM f - *? St ° P ^ 60 " m b00k " Since * does » ot * es P ass »P°n *e inside of 

the body, there is an advantage that exchange is easv 

[0035] 

The alternate method which is not invasion-like is shown in the form of alternative implementation of drawing 10 

K £r ^K u S f "T? 22 , in 3 retina - 1116 form 0{this °P eration uses * e inac «ve small rare-eartfrrna^e 
^islm^^v f? ' S f ; iConearra y 22 during casting. The magnet (not shown) which accomplished 2nd 
set ,s immediately sutured from the position of a request of an array 22 on the outside of the eye of an opposite side 
The magnetism between the magnet 66 in an eye in an array 22 and the magnet sutured on the outside of an eye carries 
out the work which holds an array 22 in an original position. This method cancels the need of penetrating *** * with a 
stop nvet, and makes exchange of an array easier now. 
[0036] 

^^1°™*°* u G f^^VmP^mentation with this invention, an array is fixed to a retina using the adhesives 
permitted medica ly for example, cyanoacrylate and other suitable adhesives. With the form of this operation these 
adhesives are applied to the edge of an array, before an array is finally positioned at a retina. Then, a temporary air 

pocket is generated in a vitreous body, and adhesives are stiffened 
[0037] 

The material used with the form of the desirable operation with the artificial eye by this invention by the component 
part which is the one section of a retina in plant is the same as the material used for a present-day cochlea in plant 
However, since there is other probably more good and more suitable material proved by the transplant in an eye you 
should notice such a material specified about it not being what restricts the range of this invention As for the package 
of the electronic equipment transplanted with the form of a certain desirable operation, it is desirable that it is titanium 
covered with silicone. A secondary coil is a product made from platinum, and embedding into silicone is desirable As 
for an electrode array, with the form of this operation, it is desirable to consist of the wire made from platinum in a 
silicone matrix. In case use within an eye is approved by FDA and all of such material are used with such an artificial 
eye, they shows the suitable electric feature biological again 
[0038] 5 ' 

The form of many corrections and change implementation to this invention is clear to this contractor from the 
aforementioned explanation. Therefore, you should interpret this explanation as the purpose which teaches the best 

a f 06 ! 1101 Pa ?^ I! 0 ", fT 86 ° f instantiation carries out this invention to this contractor. Being able to 
change the structure and the detail of composition, without deviating from the soul of this invention substantially and 
using exclusively all the examples of correction of this invention within the limits is reserved 
[Brief Description of the Drawings] 
[DrawingJJ 

[Drawmg1i ine bl °° k ^ aCC ° rdin8 * fom of °P eration ofihis invention which the artificial eye simplified. 
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They are visual-sense acquisition of the form of operation of the artificial eye of this invention, encoding, and the 
expansion outline block graph of a radio-frequency transmitting component. 
[Dr awin g 3] 

They are acceptance of the radio-frequency visual signal of the form of operation of the artificial eye of this invention, 

decode, and the expansion outline block graph of a retina stimulus component. 

[Drawing_4] 

It is the cross-sectional view which the form of operation of the artificial eye of this invention when transplanting in an 

eye simplified. 

[Drawing^.] 

It is the cross-sectional view which the form of the alternative-like operation of the artificial eye of this invention when 
transplanting in an eye simplified. 
[Drawing 6] 

It is the cross-sectional view which the form of the further alternative-like operation of the artificial eye of this 
invention when transplanting in an eye simplified. 
[Drawing 7] 

It is the schematic diagram which the stimulus electrode array in an eye according to one side of the form of operation 
of the artificial eye of this invention simplified. 
[Drawing 8] 

It is the partial schematic diagram of the cross section of the stimulus electrode array in an eye which illustrates the 
detail of the add-on of the stimulus electrode array in an eye according to one side of the form of operation of the 
artificial eye of this invention. 
[Drawing 9] 

It is the partial schematic diagram of the cross section of the stimulus electrode array in an eye which illustrates the 
detail of the add-on of the stimulus electrode array in an eye according to one side of the form of the alternative-like 
operation of the artificial eye of this invention. 
[D raw ing 10] 

It is the partial schematic diagram of the cross section of the stimulus electrode array in an eye which illustrates the 
detail of the add-on of the stimulus electrode array in an eye according to one side of the form of the further 
alternative-like operation of the artificial eye of this invention. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing^] 




[Dr awin g 6] 
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